ABSTRACT: The present paper presents a collection and synthesis of d~ta found in numerous publications on Adriatic Sea nematofauna, as well as unpublished data mentioned in annotations. For this purpose, a chronological order ol investigations and a general survey of the species that occurred in the Adriatic Sea are given. In all, 281 free-living nematode species comprised in 133 genera and 34 families were discerned and listed in a taxonomic review, according to their spatial distribution. In special cases, descriptions at habitat features were noted. The position of species characterized by high population densities, their importance, and contribution to the faunistic composition of certain parts of the Adriatic were also discussed. The summary of the results of prevailing research on free-living marine nematodes serw.~s ds a tool for making distinctions concerning the research level and state of nemdtofaun~ knowledge in different parts of the Adriatic Sea. Northern Adriatic nemato{auna has been consi(terably more intensively inw.~stigated than that of the Central and South Adriatic.
INTRODUCTION
Summarizing the results of nematofouna investigations (Dujardin, 1845; Berlin, 1853; Schneider, 1866; Grube, 1861; Daday, 1901; Micoletzky, 1922 Micoletzky, -1924 performed in the Mediterranean by the middle of this century, Allgen (1942) and SchuurmansStekhoven (1950) listed 65 nematode species noted in different parts of the Adriatic Sea. Most of the taxa were observed in the North Adriatic (Trieste, Rovinj, Rijeka, Kvarner area), and only few, i.e. 14 species, were found in the South Adriatic sediments (Bay of Boka Kotorska, Dubrovnik, Mljet Island, Ombla Bay).
Several later studies of phytal habitats in the sense of Remane (Wieser, 1960; Ott, 1967; Zavodnik, 1974) , faunistic investigations in the Bay of Piran (Matja~ie & Stirn, 1975) , occasional studies of nematofauna in the Southern Adriatic (Sergeeva, 1981) , ecological survey of meiofauna communities in Sacca di Scardovari -the Po Delta (Ceccherelli & Cevidalli, 1981) -preceded the recent more intensive research.
At the beginning of the eighties, biogeographical and ecological research in meioand nematofauna was introduced at the Center for Marine Research at Rovinj. Since then, investigations have been performed with differing intensity and frequency at 35 9 Addressee fur all correspondence.
9 Biologische Anstalt Helgoland, t-tamburg (Vidakovi~, 1983 (Vidakovi~, , 1984a (Vidakovi~, , 1984b (Vidakovi~, , 1987 (Vidakovi~, , 1988 Vidakovid & Zavodnik, 1984; Travizi & Vidakovic, 1994; Travizi, 1996) . In the Central Adriatic, first investigations were performed in 1992 in the Makarska Harbour area (Travizi & Vidakovid, in press ). Many results, especially those referring to faunistic composition, have, so far, remained unpublished. Parasitic nematodes were recently checked by H ristovski & Jardas (1983) and Petter & Rad ujkovid (1986 , 1989 . Since the compilations of Allgen (1942) and Schuurmans-Stekhoven (1950) , the data on Adriatic sediment and phytal free-living nematodes increased significantly, but those published at all appeared mainly in local journals ignored by the broad scientific community, or lay forgotten in u n p u b l i s h e d manuscripts, lists, and notes. Consequently, it appeared inevitable to collect existing data, with an aim to enable and promote further research. N e m a t o f a u n a in the Adriatic Sea: review and check-list Earlier studies presented mainly qualitative data. Structure analyses of nematofauna assemblages e n a b l e d the compilation of a preliminary survey and brief account of the n e m a t o f a u n a composition in recently investigated parts of the Adriatic Sea. Particular regions recognized as more or less separated areas, i.e. mainly bays, were defined as smaller biogeographical units. Within the framework of d e t a c h e d regions, differentiations in nematofauna structure w e r e more or less established u n d e r consideration of the different types of sediment at particular stations. These differentiations accord with those already p r e s e n t e d in the literature.
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MATERIAL AND M E T H O D S
Results of previous research w e r e compiled in the form of a faunistic check-list according to species occurrence, geographical distribution, and -if available -according to habitat features and role of a b u n d a n t species in regions studied. Taxonomic classification follows Lorenzen (1981) . The g e n e r a within families and species within genera are in alphabetical order. Validity of scientific names was c h e c k e d according to the "Bremerhaven Checklist of Aquatic N e m a t o d e s " (Gerlach & Riemann, 1973 and recent systematic literature. Doubtful names are marked with an asterisk. The synonyms used in original papers, supplied by notes referring to a d e q u a t e sources, are listed in the appendix. Faunistic affinities between investigated regions were calculated and expressed according to Serensen's coefficient of similarity. The characteristic habitats are designated by symbols.
RESULTS AND DISCUSSION
More than 500 free-living nematode species were distinguished. Only 281 species, comprised in 133 genera and 34 families, were determined to species level (Table 1 ).
Considerable differences in the n u m b e r of nematofauna species established in different regions (Fig. 3 ) indicated primarily unequally intensive and frequent investigations, but also differences in environmental conditions, which influence species diversity. In the Kvarner area, Gulf of Trieste, and Po Delta, free-living n e m a t o d e s were noted only incidentally and occasionally in the frame of certain faunistic, ecological and biogeographical studies, which results in a low number of identified taxa in these regions. In the Bakar Bay and Mirna Estuary, a fairly low number of species were noted despite repeated sampling performed seasonally IMirna Estuary), or monthly IBakar Bay) through the spring-summer period. The species poverty in these regions is most probably due to the grain size of the sediment, which is one of the main environmental factors influencing species richness, eveness, and diversity. Vitiello, 1970 (SA) filiiorme Filipjev, 1919 (RO) Ph asetosa Southern, 1914 (OF, RO) sS elongata Biitschli, 1874 (OF, LC, RO, RA) Eu pulchella Vitiello, 1970 (SA) asymmetrica Micoletzky, 1924 (RO, SA) aceratus Vitiello, 1970 (SA) brevicaudatus Vitiello, 1970 (LC, RA) mediterraneus Vitiello, 1970 (OF, LC, RA, SA) hispida Vitiello, 1972 ( Gerlach, 1951 (MI) aflgeni Gerlach, 1950 (OF, VE) turgofrons Lorenzen, 1972 (RO, MA, OF) fuscum Gerlach, 1956 (MI) Hagellata Vitiello, 1971 (SA) hamata Inglis, 1967 (OF) sS parasitifera Bastian, 1865 (RO, MA) S obtusicaudatum De Man, 1899 (RO, SA, UA) varioaulata Kreis, 1928 (RO) cygnoides Metschnikikoff, 1867 (RO) torosus Lorenzen, 1973 (LC, RA) lazonus Vitiello, 1971 (LC, SA) texianus Chitwood, 1951 (RO) Ph undulatus Gerlach, 1953 (PO, LC, RA, BB) costata Bastian, 1865 (RO, GT) tardus De Man, 1889 (OF, LC, RO) tubulosus Vitiello, 1971 (LC) pumicosus Vitiello, 1971 (OF) sS harpaga Lorenzen, 1966 (OF, LC, RO, MA) gerlachi Vitiello, 1971 (SA) dissimilis Vitiello, i973 (LC, RO) parasimplex Vitiello, 1971 (RO) Ss adriaticus Schepotieff, 1907 (RO) laevis Kreis, 1928 (LC) minutus Clapar6de, 1863 (OF, LC, RO, BB, SA) 
According to Tietjen (1977) , mud is the common name tor sediment types characterized by a high (64-75%) share of silty-clay content, and it is distinguished by high nematofauna density and dominance, but also by low species diversity and endemism in comparison to sandy and mixed types. All the stations investigated in Bakar Bay and Mirna River Estuary are characterized by the muddy sediment type. A sampling of similar intensity was carried out in Venice Lago(m (seasonally) and Rata Bay (monthly during the summer-autumn period), but compared to previous regions, tile number of identified species was almost twice as high. In Venice Lagoon this could be the result of the relatively high number of research stations, while in both cases, certain stations situated at locations with a higher diversity potential (mixed and sandy sediment types) probably play a more significant role. Relatively high taxonomic diversity in the Makarska harbour area (one-fold sampling at four stations) also could be explained by the sandy nature of the habitat. The relatively high diversity in the North Adriatic offshore area, h i g h e r t h a n m s i m d a r f r e q u e n t l y s a m p l e d regions, m a y b e d u e to differe n c e s in the h e t e r o g e n e i l v of t h e e n v i r o n m e n t a l p a r a m e t e r s . In t h e S o u t h Adriatic, m e i o f a u n a samplincj p e r f o r m e d d u r i n g t h e last d e c a d e s of t h e 1.q"' a n d first d e c a d e s of t h e 2() ~h c e n t u r i e s r e s u l t e d in t h e d e t e c t i o n of only 14 n e m a t o d e s p e c i e s in a fairly s c a t t e r e d s e l e c t i o n of localities. M o r e r e c e n t i n v e s t i g a t i o n s at different, m a i n l y m i x e d types of s e d i m e n t in this part of t h e A d r i a t i c s h o w e d a distinct i n c r e a s e in the n u m b e r of taxa d e t e c t e d , in c o m p a r i s o n to the r e g i o n s d i s t i n g u i s h e d by s i m i l a r g r a n ul o m e t r i c c h a r a c t e r i s t i c s . T h e Lim C h a n n e l a r e a s t a n d s out b e c a u s e of t h e h i g h n u m b e r of taxa n o t e d t h e r e ; this is most p r o b a b l y d u e to t h e h i g h f r e q u e n c y of s a m p l i n g [monthly, d u r i n g a t w o -y e a r period), w h i c h i n c r e a s e s t h e p r o b a b i l i t y of d e t e c t i n g rare s p e c i e s a n d t h o s e of low quantity, a n d e n a b l e s t h e r e g i s t r a t i o n of s p e c i e s with short life cycles. N e m a t o f a u n a s a m p l i n g s in t h e Rovinj a r e a h a v e b e e n p e r f o r m e d at i r r e g u l a r i n t e r v a l s from t h e start, h u t c u n t i n u o u s , l o n g -t e r m i n v e s t i g a t i o n s h a v e n e v e r b e e n carried o u t there. A l m o s t 6 0 % of the s p e c i e s r e c o r d e d from the Adriatic h a v e b e e n f o u n d n e a r t h e r e s e a r c h s t a t i o n in Rovin], a n a r e a of h e t e r o g e n e o u s s e d i m e n t s a n d p h y t a l h a b i t a t s t h a t h a s b e e n s t u d i e d for m o r e t h a n a h u n d r e d years.
Differing intensity a n d f r e q u e n c y of s a m p l i n g n e g a t i v e l y i n f l u e n c e s the faunistic affinity factor b e t w e e n certain pairs of i n v e s t i g a t e d a r e a s . E n v i r o n m e n t a l conditions, e s p e c i a l l y s e d i m e n t g r a i n size, play t h e most i m p o r t a n t role in their level of similarity. Sorensen's coefficient of similarity indicates widely differing rates of faunistic affinity in nematofauna composition varying from 0 to 64% (Table 2} . A very low similarity is detected between nematofauna assemblages in the Gulf of Trieste and Kvarner area on the one hand, and all other regions on the other. This suggests the unsuitability of this method for application in insufficiently investigated regions in comparison with those that are much better known. In comparison to the areas distinguished by a low number of species (mainly annotations), other areas characterized by more frequent and/or more systematic nematofauna research showed a considerably high level of faunistic similarity. The greatest affinity (64%) was established between the Lira Channel and Raga Bay nematofauna, which could be explained by similarities in the main environmental features, i.e. sediment type, depth, exposure, abunclance of natural microhabitats, number of fresh water springs, etc. Fairly high faunistic affinity was noted between the offshore area and Raga Bay (61%). the of Ishore area and Lira Channel (54'Y,,), and between Raga Bay and Bakar Bay (53"/,,}. If we ignored the poorly investigated Kvarner area, the Gulf of Trieste, and the Po River Delta, affinity calculated for other pairs of investigated regions mainly ranged between 12 and 39%.
Despite the presence of all basic sediment types, sampling during the course of all seasons, and numerous research stations, the nematofauna composition in Venice Lagoon showed a relatively low affinity to that of the majority of all other regions. An exception, to a certain degree, is the moderate level o! nematofauna affinity {35%) to the Mirna Estuary. Considering the significant differences between these two regions, expressed by different sources of stress conditions, i.e. waste-water overcharge in Venice Lagoon, and the specific brackish environment in the NIirna River Estuary, the relatively high similarity coefficient could probably be explained by the presence of many euryoecious species which are adapted to a great variance in environmental factors, and by the very low depths (0.5-3 m) of the compared regions. The fairly low faunistic affinity between the North and South Adriatic regions (12-27%) could be expected, considering the differing and specialized environmental conditions in these parts ot the Adriatic Sea.
The most recent examinations show that the taxonomical structure of free-living marine nematodes in the Adriatic Sea are characterized by the presence of 34 families, among which Chromadoridae {32 species, 16 genera) are the most diverse {Fig. 4). They are followed by Comesomatidae, Xalidae, Desmodoridae, Oxystominidae, Linhomoeidae, Oncholaimidae, and Cyatholaimidae, with the greatest richness and diversity in the lower taxa (Fig. 4) . On the other hand, about 27% of the families are represented by only one genus, and about 36% of the noted genera comprise only one species. Less than 10% of genera show somewhat greater diversity, comprising five (Araeolaimus, Chromadorella, and Metalinhomoeus), six (Enoplus and Prochrornadorella), seven (Halalaimus and Sphaerolairnus), eight (Cylindrotheristus), and nine species (Desmodora), while only the genus Sabatieria included more than ten species.
It is well known that different types of sediment are generally characterized by a predominance of specific families and particular nematofauna composition. According to Help et al. (1982) , the prevailing families in silty sediment are Comesomatidae and Linhomoeidae; in silty-sand sediments and fine sands Comesomatidae, Monhysteridae, Desmodoridae, and Axonolaimidae; and in medium sands usually Monhysteridae, Desmodoridae, and Chromadoridae. Considering the granulometric leatures of the s e p a r a t e stations, a correlation with this s t a t e m e n t could be e s t a b l i s h e d in most c a s e s .
With regard to the importance of particular species in nematofauna composition, in all areas studied, only few species (3-6} were distinguished by their relatively high percent a b u n d a n c e {5-38%}. All other species together summed up to about 80-95% of the total nematofauna, although representing only 22-58% of the total density, which reflects very low abundanc,: values for each species concerned {Fig. 5}. Similar characteristics of n e m a t o t a u n a spatial distribution, especially in m u d d y sediments, were also noted in other Mediterranean regions (Vitiello, 1974} . Based on the prevailing data, the following species could be distinguished as the main components of nemdtofauna 
MIRNA ESTUARY
VENICE LAGOON 14% 14% 6% 9% 20%
